It is generally accepted that Huntington's chorea is a single entity (McKusick, 1971) . Reed and Chandler (1958) considered that the evidence from the data obtained during their survey in Michigan favoured the hypothesis that a single mutant gene is responsible in all cases. Bruyn (1968) (1966) accepts that Huntington's chorea of childhood is a separate entity, but notes that these clinically peculiar cases are children born to choreic parents in families with Huntington's chorea and hence by implication represent the varying expressivity of the mutant allele.
Yet astute observers long ago recognized that the disease tended to run a different course in different families. Davenport and Muncey (1916) coined the term 'biotype' to describe the various strains as they occur in separate families. The term was created on clinical impression alone, and later workers, notably Chandler, Reed, and De Jong (1960) failed to confirm this impression in their Michigan study. Yet the impression re-mains, particularly among clinical workers (Bittenbender and Quadfasel, 1962; MuillerKiippers and Stenzel, 1963) Brothers (1949) . Altogether some details were obtained concerning a total of 287 cases of Huntington's chorea belonging to these families. (Tyrer, 1957) Another family in which the disease had run a very similar course through several collateral lines was the E family. This family has previously been described by Parker (1958) and to it belonged the identical twins with the history of incendiarism and paranoid traits described by him. The disease in this family is late in onset, slow in progression, associated with little intellectual impairment but accompanied by considerable personality disturbance, the males in particular frequently showing aggressive psychopathic behaviour. The neurological features of the disease are those of typical Huntington's chorea. No patient has been diagnosed as suffering from the disease in this family below 35 years of age and one old lady was examined once at 72 and considered normal and again at 74 years when she showed obvious mild evidence of the disease. No one has died from the disease below 66 years of age, but one choreic succumbed to carcinoma at the age of 41 years. This family has remained reasonably highly placed on the social scale. Its members are for the most part well-todo landholders and some are wealthy. Perhaps this is due to cultural inheritance, but, on the other hand, the late onset of the disorder does make maintenance of the integrity of the family less of a problem than in some other kindreds.
In distinction to these two families who represent opposite extremes of the condition, there is the more typical family represented by the A kindred. This pedigree is descended from a Maltese kindred, three representatives of which migrated to Australia and all three subsequently died of Huntington's chorea. There have been no unusual features among the 11 choreics from four sibships in this family. The average age at onset is 31P0 years. There is clinically very gross chorea, gross dementia, and gross emotional disturbance with the characteristic extraordinarily selfish egocentric personality of the typical Huntington's choreic. In three sibships different cultural influences have operated. One has sunk low on the social scale, its choreic members having come in contact with the police through drunkenness and violent behaviour. One sibship has been brought up in the confines of a strict and small religious sect, its affected male member having been a missionary in India, but he now has a record of violent behaviour to his wife and is institutionalized because of this. The third sibship grew up in a lower middle class environment, its affected male member having a record of petty delinquency and juvenile brushes with police and other authority. The pattern of behaviour is very similar, though the cultural background has varied widely in this kindred.
These are merely examples of recorded clinical impressions. Darwin is quoted as saying 'I have no faith in anything but measurement and the rule of three'. We now proceed to attempt a demonstration of statistically significant findings that suggest that there is a basic variation of types of Huntington's chorea. Table 3a . A similar analysis on duration of the disease produced no significant results (see Table 3b ). blocks (see Figure) . It was therefore decided to partition the sums of squares between families into two components, a sum of squares between family blocks as defined above and a sum of squares between families within the blocks, to test the hypothesis that differences between family means could be mainly accounted for by block differences with insignificant inter-family differences within blocks. The re-analysis thus has fixed factors, sex3 and family group and a random effect, family, nested under family group. The paradigm for such an analysis can be found in Winer (1962) and the results are set out in Table 4a . Tests of the components involving the random factor (components (4) and (5)) at the 0 1 level (Winer, 1962) yielded non-significant Fs in both cases. Components (4), (5), and (6) were then pooled to obtain a revised estimate of error (Table 4b ). It is arguable that the second analysis leads to a more parsimonious interpretation of the data than does the first but validation of the arbitrary classification into 'early-onset' (A1) and 'late-onset' (A2) blocks, by reference to additional data, seemed necessary. Such data, in the form of families which did not meet the criterion of at least two members of each sex were available. Table 5a shows ages by family and sex, family means and family classification as A1 or A2-that is, above or below the grand mean (38-99 years) of the original data. Table 5b shows the number of individuals who are 'cor- rectly' and 'incorrectly' classified-that is, where ages were or were not within the agerange of the block to which their family mean was allocated.
Finally an analysis of variance, in the paradigm of the analysis summarized in Table 4b , was carried out on ages at death and the results are summarized in Table 6 . t X2 on totals (corrected for continuity) = 12-9 for 1 d.f.; P < 0 001. No evidence was found of significant differences in duration of the disease. The pattern of ages at death is, in general, consistent with the foregoing findings. The inter-group significant difference is maintained. The change in the sex difference from non-significant at onset to significant at death is probably a reflection of the greater mean female longevity in the general population and the change in the sex x family interaction (significant at onset; non-significant at death) could be due to the increase in magnitude of the sex main-effect at death. The whole pattern seems to exhibit some coherence. It might be argued that the similarities noted above are due to the effects of a common environment within sibships, and not a reflection of an underlying genetic difference. For this reason, a comparison of the correlations between sib-sib pairs, parent-child pairs, and cousin-cousin pairs was made. The results are set out in Table 7 . It can be seen that, where comparison is possible, the correlations are all strongly positive except in the case of duration in parent-child pairs. In this instance the observational errors associated with the spurious entity known as anticipation (Penrose, 1948 ) are conceivably responsible. Though not suitable for strict significance testing, these (Fisher, 1946 (Morton, 1956 ). Myrianthopoulos (1966) recognized three separate clinical forms of the disease: the general case of Huntington's chorea, the rigid and akinetic form, and the childhood form of the disease. These correspond to Bruyn's adult type, Westphal variant, and juvenile types. We have not recorded a case of the childhood type. There have been several children of choreics who suffered from epilepsy, but on each occasion when the child was examined no evidence to suggest Huntington's chorea was detected. These juvenile cases have been reported to occur sporadically among families with the typical adult form of the disease. Without personal experience of such cases we cannot comment upon their significance, except to suggest that the complete absence of any records of such cases among nearly 300 well-documented cases from the Queensland kindreds either suggests that this form is very rare or that among the 47 Queens-land kindreds there is no representative of the particular Huntington's chorea allele that is capable of giving rise to this syndrome. As recorded, we have encountered five living examples of the Westphal variant of the disorder and obtained the records of a sixth and seventh. We consider it suggestive that all seven of these are representatives of a single kindred that is aberrant in other ways. We consider that this particular form of Huntington's chorea is, on the evidence available, more probably the result of a separate mutant allele than the result of a predisposing background of common genes within this family. 3  1  3  3  1  3  3  2  3   2  2  0  3  3  9  3  3  0  3  3  0  3  3  0  3  0  0  3  3  3  3  0  0  3  3  6  3  3  9  3  3  6   1  0  0  3  3  6  3  3 
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